Biochemical demonstration of the involvement of fatty acyl-CoA synthetase in fatty acid translocation across the plasma membrane.
Fatty acyl-CoA synthetase, the first enzyme of the beta-oxidation pathway, has been proposed to be involved in long chain fatty acid translocation across the plasma membrane of prokaryotic and eukaryotic cells. To test this proposal, we used an in vitro system consisting of Escherichia coli inner (plasma) membrane vesicles containing differing amounts of trapped fatty acyl-CoA synthetase and its substrates CoA and ATP. This system allowed us to investigate the involvement of fatty acyl-CoA synthetase independently of other proteins that are involved in fatty acid translocation across the outer membrane and in downstream steps in beta-oxidation, because these proteins are not retained in the inner membrane vesicles. Fatty acid uptake in vesicles containing fatty acyl-CoA synthetase was dependent on the amount of exogenous ATP and CoASH trapped by freeze-thawing. The uptake of fatty acid in the presence of non-limiting amounts of ATP and CoASH was dependent on the amount of endogenous fatty acyl-CoA synthetase either retained within vesicles during isolation or trapped within vesicles after isolation by freeze-thawing. Moreover, the fatty acid taken up by the vesicles was converted to fatty acyl-CoA. These data are consistent with the proposal that fatty acyl-CoA synthetase facilitates long chain fatty acid permeation of the inner membrane by a vectorial thioesterification mechanism.